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Objective: To examine the prevalence of cutaneous disorders in children under 5 years
old who attended a rural hospital in Southern Ethiopia.
Methods: A prospective cross-sectional study was conducted from January 26 to
February 20, 2015 in children under 5 years old who attended Gambo Rural Hospital in
West Arsi of the Oromia Region, Ethiopia.
Results: A total of 324 children were included (59.6% male) whose median age was 16.4
months. In total, 147 children [45.4%; 95% conﬁdence interval (CI): 40.0%–50.8%]
under 5 years had a skin problem, of which 101 (68.7%) consulted for that reason. The
other 46 (31.3%) consulted for a general health problem and the dermatological condition
was a secondary ﬁnding during the physical exploration. In 93 children (28.7%; 95% CI:
20%–33.8%), it was the main disease, and in 54 children (16.5%; 95% CI: 13.0%–21.1%)
it was concomitant with other diseases. The most common dermatological disease was
scabies (n = 44, 13.6%; 95% CI: 10.3%–17.7%). Impetigo was diagnosed in 32 children
(9.9%; 95% CI: 7.1%–13.3%), of which 23 (71.9%) had complicated impetigo. Nineteen
children (5.9%; 95% CI: 3.8%–9.0%) had eczema, 10 (3.1%) had eczema associated to
other conditions. The following most frequent skin problems were tinea (n = 9; 2.8%),
infected wound and ulcer (n = 7; 2.2%), and burns (n = 6; 1.9%).
Conclusions: Skin problems, mainly scabies, impetigo, and eczema were common in
young children attended at a rural hospital in Southern Ethiopia. Children under 5 years
should be examined thoroughly to rule out skin diseases, especially scabies.1. Introduction
Pneumonia, diarrhea, and malaria are among the leading
causes of mortality in children younger than 5 years old [1].Integrated Management of Childhood Illness (IMCI) is an
approach to child health that focuses on the well-being of the
child as a whole according to the recommendations of the World
Health Organization and the United Nations Children's Fund [2].
Their activities include management of childhood diarrhea (with
oral rehydration salts only), malaria, malnutrition, measles, ear
infection, and anemia. IMCI is performed at outpatient clinics
in children under ﬁve years old [3] and in community case
management performed by community health workers [4].
In the past, studies from developing countries have reported a
high prevalence of skin disorders in pediatric populations [5].
Few population-based studies focus on disorders in children in
low-income countries, and some of these studies are performed
on healthy children at school [5–9]. Despite the high frequency of
certain skin diseases in developing countries, they have yet to be
regarded as a signiﬁcant health problem in the development of
public health strategies [10].article under the CC BY-NC-ND license (http://
Table 1
Epidemiological characteristics of children under ﬁve years old included
in the study.
Epidemiological characteristics Value
Median age in months (IQR) 10 (5–24)
Age group [n (%)] 0–6 months 103 (31.8)
7–12 months 98 (30.2)
>12 months 123 (38.0)
Sex [n (%)] Male 193 (59.6)
Female 131 (40.4)
Cause of medical
consultation [n (%)]
Respiratory tract disease 135 (41.7)
Skin problem* 102 (31.2)
Gastrointestinal problem 64 (19.8)
Ear or throat problem 12 (3.7)
General bad condition 10 (3.1)
Neurological problem 4 (1.2)
Orthopedic problem 3 (0.9)
Urinary problem 3 (0.9)
Skin problem
[n (%)]
As main cause of
consultation
93 (28.7)
As a co-main cause of
consultation
8 (2.3)
Not referred by relatives but
diagnosis after dermatological
screening
46 (14.2)
Any skin problem 147 (45.4)
IQR: Interquartile range. *: There were 333 cases ofmedical consultation in
324 patients; 9 cases had more than one main cause for the consultation.
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morbidity in children younger than 5 years old attended at an
outpatient department of a rural hospital in Ethiopia with a view
towards future integration of matters relating to skin diseases in
children with the IMCI program.
2. Materials and methods
2.1. Settings
The study was performed at the Gambo General Rural
Hospital (GRH), which is located in Gambo (Kore), West-Arsi
province of the Oromia region. It is located in Southern
Ethiopia, 245 km from Addis Ababa. A Catholic missionary
order manages the hospital and also the Gambo School. It is
located at an altitude of 2200 meters above sea level. Subsis-
tence farming and animal husbandry are the main occupations of
the region's inhabitants.
2.2. Type of study
A prospective cross-sectional study was conducted from
January 26 to February 20, 2015. Children under 5 years who
attended at GRH during the study period and visited by one of
the three nurses at the under ﬁve-year-old outpatient clinic were
included. In all, 985 children visited the outpatient clinic at
GRH, of which 324 were included in the study.
2.3. Socio-demographic information and physical
examination
The research teamconsisted of one Spanish dermatologist and an
Oromic-speaking nurse. First, the nurse visited the children ac-
cording to the IMCI protocol of the Ethiopian Ministry of Health
[3,4]. Then, a dermatologist performedadermatological examination.
The medical and dermatological diagnosis was based on the
anamnesis and physical examination. The dermatologist recorded
clinical and epidemiological data. Infants were screened to assess
general skin health, and attention was focused on skin diseases.
Clinical information was obtained using a standardized data
collecting form, including variables such as place of residence,
age, sex, weight, height, and type of skin disorders. Dermato-
logical diagnosis was made based on clinical ﬁndings. Labora-
tory tests to conﬁrm diagnoses were not performed.
The skin problems were classiﬁed as: (1) a skin problem as a
main diagnosis and referred by relatives; or (2) a skin problem
not referred by relatives but diagnosed after speciﬁc dermato-
logical screening.
2.4. Data management
Data were coded and entered into logbooks and then
analyzed using SPSS for Windows version 22.0 (IBM, Chicago,
Ill, USA). Continuous variables were presented as mean with
standard deviation or median and interquartile range, and qual-
itative variables were expressed as absolute and relative fre-
quencies. Estimates of prevalence were obtained with a 95%
conﬁdence interval (CI) using the Wilson procedure. Correlation
between scabies and categorical risk factors were conducted
using the Chi-square test and Student's t-test. The Kruskal–
Wallis test was performed on continuous variables to seewhether they had a normal or non-normal distribution (the
Kolmogorov–Smirnov test with P < 0.05). Statistical signiﬁ-
cance was accepted for P < 0.05.
2.5. Ethical considerations
The study protocol was performed according to the Helsinki
declaration and approved by Institutional Ethical Review Board
of the Gambo Rural Hospital and the Ethical Review Committee
of the Ethiopian Catholic Secretariat. Informed written consent
was obtained from parents/guardians. Conﬁdentiality about pa-
tient information was maintained.3. Results
During the study, 324 children were included; 59.6% were
male and 40.4% female. Their mean age was 16.4 months.
The main cause of medical consultation was respiratory tract
problems (n = 135; 41.7%), followed by skin problems
(n = 102; 31.2%) and gastrointestinal problems (n = 64;
19.8%) (Table 1). In 93 (91.2%) of the 102 children who
consulted for a skin problem, this was the unique problem,
and 9 cases (8.8%) presented with another medical condition.
Moreover, 46 (14.2%) cases were diagnosed with an addi-
tional skin problem that was not the main consultation after
the physical examination. In total, 147 children (45.4%; 95%
CI: 40.0%–50.8%) under 5 years had a skin problem and 54
(16.5%; 95 CI: 13.0%–21.1%) were associated with another
medical condition.
Table 2 shows the distribution of skin problems in children.
The most common skin disease detected was scabies (n = 44,
13.6%); 25 cases were scabies without complication, and 19
cases were complicated scabies, mainly scabies with impetigo
(n = 15) (Table 2). Children with complicated scabies were more
Table 2
Skin problems diagnosed during dermatological examination.
Skin problem N % of
total cases
(n = 324)
% of
patients with
skin problem
(n = 147)
Scabies 25 7.7 17.0
Scabies + impetigo 15 4.6 10.2
Eczema 9 2.8 6.1
Tineaa 9 2.8 6.1
Impetigo 8 2.5 5.4
Wound and ulcer 7 2.2 4.8
Burn 6 1.9 4.1
Eczema + impetigo 5 1.5 3.4
Oral candidiasis 5 1.5 3.4
Umbilical hernia 4 1.2 2.7
Malformationb 4 1.2 2.7
Lymph node 3 0.9 2.0
Lacteal crust 3 0.9 2.0
Neonatal dermatitis 3 0.9 2.0
Edema with fovea 3 0.9 2.0
Varicella infection 3 0.9 2.0
Scar 3 0.9 2.0
Scabies + impetigo 2 0.6 1.4
Scabies + eczema + impetigo 2 0.6 1.4
Melanocytosis 2 0.6 1.4
Miliaria 2 0.6 1.4
Petechia 2 0.6 1.4
Pediculosis capitisc 2 0.6 1.4
Insect sting 2 0.6 1.4
Pyogenic skin condition 2 0.6 1.4
Other skin conditions
with 1 cased
18 5.6 12.2
a: One tinea with eczema and other tinea with impetigo; b: Malformation: 2
spinal and 2 non-spinal malformations; c: One pediculosis with impetigo; d:
Other skin conditions include oral thrust, hair problem, eyelid problem,
exanthema, mucous ﬁbroma, phimosis, umbilical granuloma, post-
inﬂammatory hypopigmentation, jaundice, vascular malformation,
mastitis, skinmanifestation ofmastoiditis, cafe´-au-laitmacules, nodule, post
inﬂammatory hyperpigmentation, pityriasis versicolor, and milium cyst.
Table 3
Main skin problem diagnosis according to whether the skin problem was
referred by relatives or diagnosed after the skin dermatological
screening. n (%).
Skin problem Total
No. of skin
problema
Skin problem
referred by
relativesb
Skin problem
diagnosed after
dermatological
screeningb
Scabies 44 (13.6) 35 (79.5) 9 (20.5)
Scabies, non-
complicated
25 (7.7) 18 (72.0) 7 (29.5)
Scabies, complicated 19 (5.8) 17 (89.5) 2 (10.5)***
Scabies and impetigo 15 (4.6) 13 (86.7) 2 (13.1)
Scabies and eczema 2 (0.6) 2 (100.0) 0 (0.0)
Scabies, impetigo,
and eczema
2 (0.6) 2 (100.0) 0 (0.0)
Impetigo 32 (9.9) 28 (87.5) 4 (12.5)
Impetigo alone 9 (2.8) 7 (77.8) 2 (22.2)
Impetigo with
another skin problem
23 (7.1) 21 (91.3) 2 (8.7)
Impetigo and scabies 15 (4.6) 13 (86.7) 2 (13.1)
Impetigo and eczema 5 (1.5) 5 (100.0) 0 (0.0)
Impetigo, eczema,
and scabies
1 (0.3) 1 (100.0) 0 (0.0)
Impetigo and
pediculosis
1 (0.3) 1 (100.0) 0 (0.0)
Impetigo and tinea
capitis
1 (0.3) 1 (100.0) 0 (0.0)
Eczema 19 (5.9) 14 (73.7) 5 (22.3)
Eczema alone 9 (2.8) 4 (44.4) 5 (55.6)***
Eczema with another
skin problem
10 (3.1) 10 (100.0) 0 (0.0)
Eczema and impetigo 5 (1.5) 5 (100.0) 0 (0.0)
Eczema and scabies 2 (0.6) 2 (100.0) 0 (0.0)
Eczema, and scabies,
and impetigo
2 (0.6) 2 (100.0) 0 (0.0)
Eczema and tinea
capitis
1 (0.3) 1 (100.0) 0 (0.0)
Tinea 9 (2.8) 7 (77.8) 2 (22.2)
Tinea capitis 8 (1.9) 6 (75.0) 2 (25.0)
Tinea corporis 1 (0.3) 1 (100.0) 0 (0.0)
Wound and ulcer
infected
7 (2.2) 7 (100.0) 0 (0.0)***
Burns 6 (1.9) 4 (66.6) 2 (33.3)
Oral candidiasis 5 (1.5) 3 (60.0) 5 (40.0)
a: Percentage of total children attended; b: Percentage of skin diseases;
***: P < 0.001.
Table 4
Age in months of children according to the main skin problems.
Skin problem Age group [n (%)] P-value
0–6 months
(n = 103)
7–12 months
(n = 98)
>12 months
(n = 123)
Scabies 15 (14.6) 12 (12.2) 17 (13.8) 0.835
Impetigo 6 (5.8) 6 (6.1) 20 (16.3) 0.010
Eczema 5 (4.9) 0 (0.0) 14 (11.4) 0.001
Tinea 0 (0.0) 2 (2.0) 7 (5.7) 0.030
Wound and
infected ulcer
0 (0.0) 0 (0.0) 7 (5.7) 0.003
Burns 0 (0.0) 3 (3.2) 3 (2.4) 0.222
Oral candidiasis 2 (1.9) 1 (1.0) 2 (1.6) 0.865
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non-complicated scabies (72.0%) (P = 0.1). Therefore, 12 of 19
cases (63.2%) of complicated scabies were > 12 months, and 5
of 25 (20.0%) of non-complicated scabies were  12 months
(P < 0.001).
Impetigo was the second skin morbidity diagnosed (n = 32;
9.9%); 9 cases (2.8%) were only impetigo and 23 (7.1%) chil-
dren had impetigo with another complication.
Eczema was the third skin problem, which affected 19 chil-
dren (5.9%); 9 cases (2.8%) were only eczema, and 10 (3.1%)
children had eczema associated to another condition (scabies,
scabies plus impetigo, impetigo, or tinea capitis) (Table 3). From
9 infants with eczema without other skin morbidities, 4 (44.4%)
came to the outpatient clinic referred by relatives, and for this
reason, 5 were diagnosed after speciﬁc screening was performed
(P < 0.001). Among children aged 0–6 months 4.9% of them
had eczema; of 98 children aged 7–12 months, no cases were
diagnosed, and 11.4% of 123 children aged > 12 months had
eczema (P = 0.001) (Table 4).
Tinea was the next most common skin morbidity, and it was
diagnosed in 9 children (2.8%); 8 cases were tinea capitis (one
with secondary impetigo and another with eczema), and there
was one case of tinea corporis. Tinea infection affected 2% of
children between 7 and 12 months and 5.7% of them were >12
months (P = 0.03) (Table 4). Infected wounds and ulcers were
diagnosed in 7 children (2.2%); all of these cases came to theoutpatient clinic referred by their relatives (P < 0.001) (Table 3),
and all of these cases were children > 12 months (P = 0.003)
(Table 4). Six cases of burns (1.9%) were attended. Of these,
ﬁve were produced by hot water, and one by hot metal. Other
skin disorders diagnosed are listed in Table 2.
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In our study, skin morbidities were common in children
under ﬁve years old attending our outpatient department in rural
Southern Ethiopia. Scabies, impetigo, and eczema were the
leading causes of skin morbidity diagnosis, followed by tinea,
infected wounds, and burns. This pattern seems similar to the
distribution of skin diseases described in other studies carried
out at both the primary and community healthcare levels in
developing countries [10,11]. In fact, these skin problems are
related with poverty, and are associated with particularly poor
living conditions, a lack of water sanitation facilities, and low-
level education [6,11,12].
Scabies is a neglected disease and needs to be perceived as an
important public health problem causing morbidity in many
resource-poor communities [13,14]. In our study, it was the main
skin problem diagnosed. The overall prevalence of scabies in
children under ﬁve years attended in our outpatient department
was 13.6%. In the study by Ukonu and Eze [6], performed at a
referral center in Mekelle (an urban area of Northern Ethiopia)
on adults and children, scabies was the ﬁfth cause of
dermatological conditions attended and the ﬁrst cause of
admission due to dermatological diseases. However, in a study
performed at a referral hospital in Addis Ababa, scabies was
present in 0.9% of cases [14]. In studies among schoolchildren
in resource-poor communities, its prevalence ranged from 1%
to 5% [7,9,15]. Moreover, in a recent systematic review, the
prevalence of scabies ranged from 0.2% to 71.4% [16].
Although scabies might affect people from all socioeconomic
levels, the primary contributing factors in contracting it seem to
be poverty, hygiene conditions, and overcrowded living situa-
tions [17]. Scabies often spreads among householders rapidly,
due to their close contact and overcrowding within poor
housing conditions (wet and small houses) [13,14].
Complications from scabies are common; in fact, scabies is
very strongly associated with bacterial infection of the skin,
ranging from impetigo, abscesses, and cellulitis to septicemia
[14,16,18]. In a recent study performed in Fiji [19], it was
estimated that 19% of scabies were complicated with
impetigo. In our study, 44.3% of scabies were complicated
with impetigo and/or eczema. Our study was performed at an
outpatient department of a rural hospital. Moreover, we have
seen that cases with complicated scabies were more prone to
come to the clinic for this reason than the cases with non-
complicated scabies.
Impetigo is another common problem. It is a skin infection
related to Streptococcus pyogenes and Staphylococcus aureus
infection. In our study, impetigo was secondary or associated to
another skin problem in 69% of the cases. Post-streptococcal
glomerulonephritis after scabies and impetigo is a known
complication [20]. Although global mortality from acute
glomerulonephritis is very low and the prognosis is good in
the majority of cases with complete resolution, it is an
important cause of morbidity in low- and middle-income
countries.
Eczematous dermatitis was another common skin problem
diagnosed. In our study, 5.6% of children visited had eczema,
which represents 12.9% of all the skin problems. At a referral
dermatological hospital in Addis Ababa (All African Leprosy
Rehabilitation and Training Center), eczema accounted for 6%
of the cases attended [21]. At the Italian Dermatological Centre in
Mekelle, where 30608 outpatients visited in 2005–2007, theleading cause of dermatological disease was eczema (22.4%)
[7]. In a recent cohort of children < 1 year in Southern
Ethiopia, the prevalence of eczema was 8.6% [22].
In a study performed in a cohort of 1065 infants, the pres-
ence of eczema in children < 1 year was associated with
maternal allergic history, household size of more than 4–6, and
sleeping on the ﬂoor [21]. We did not perform an interview-
administered questionnaire to investigate possible risk factors
for eczema.
Tinea was the ﬁrst skin problem in community studies and
the second in school populations [5,9,15,23,24]. In our study, 2.9%
of children under 5 years had tinea, which represents 6.8% of the
cases with dermatological problems visited in our outpatient
clinic. Most cases were tinea capitis. It is the rule that tinea
capitis is the leading presentation of tinea infection [15,24].
Tinea infection in the present study was higher in older
children attended. In studies performed in Ethiopia that done
in schoolchildren, 1 out of 4 had tinea [24,25]. Like other skin
morbidities, tinea is related to household crowding, a lack of
hygiene, and it reﬂects low socio-economic status [8,25].
The following limitations of the study have to be taken into
consideration. First of all, the sample taken was a convenience
sample, we only studied the children attended by one of the three
nurses working at a speciﬁc under ﬁve year outpatient clinic.
Second, we did not administer a structured questionnaire
regarding hygiene habits (such as sharing clothes and dealing
with animals outside the house). This would be useful for
identifying the risk factors associated with each skin condition.
Third, diagnosis was carried out only on a clinical basis owing to
the large number of children visited and the time factor. In
addition, ﬁnally, the study was conducted during a hot season
only. This might have inﬂuenced the prevalence of some skin
diseases such as tinea and eczema.
Our study highlights the importance of skin problems,
especially scabies, among children under 5 years old in a rural
area of Southern Ethiopia. We recommend that all children
under 5 attended at outpatient clinics should be examined to rule
out skin diseases. Health extension workers and nurses, who are
the main personnel visiting these children within the community
or at the health center, are trained in the management of child-
hood malaria, malnutrition, measles, ear infection, and anemia
[2,3]. In light of our results, due to the high rate of skin
morbidities shown in children under 5 years at the clinic, the
following training implemented in the strategy of integrated
community case management should be in the diagnosis and
treatment of the main dermatologic problems, like scabies or
impetigo. Our study reinforces an eventual integration of
matters relating to skin diseases in children with IMCI
programs as recommended in the “Epidemiology and
Management of Common Skin Diseases in Children in
Developing Countries” report produced by the Department of
Child and Adolescent Health and Development of the WHO
in 2005 [10].
Moreover, as Accorsi et al. [7] and Marrone [12] stated, “skin
disease control should be an important component of the
strategy for poverty eradication that is in place in Ethiopia.” In
fact, poverty is the major risk factor for poor health and the
pathway leading from poverty to poor health includes a lack
of access to decent housing, sanitation, and clean water. At
the end, scabies, as a neglected disease, needs to be perceived
as an important public health problem causing morbidity in
many resource-poor communities.
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